Searqhing PAJ 



1/2 ^— i/ 



PATENT ABSTRACTS OF JAPAN 



dDPublication number : 2001-132893 
(43)Date of publication of application : 18.05.2001 



(51)Int.CI. 




F16S 5/00 
B64G 1/22 
E04B 1/344 




(21)Application number 


: 11-316941 


(71)Applicant 


NATL SPACE DEVELOPMENT 








AGENCY OF JAPAN 


(22)Date of filing: 


08.11.1999 


(72)Inventor : 


YAMAWAKI KOJI 



(54) STRUCTURAL UNIT FOR FORMING SPHERICAL SHELL STRUCTURE BODY, 
SPHERICAL SHELL STRUCTURE BODY USING STRUCTURAL UNIT THEREOF, AND 
ASSEMBUNG METHOD THEREOF 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spherical shell 
structure body formed to obtain suitable structural 
strength, a lightweight structural unit for forming the 
spherical shell structure body, and an efficient 
assembling method for the spherical shell structure 
body. 

SOLUTION: This frame structural unit 10 is constituted 
to have an outermost edge frame formed in regular 
hexagonal shape, provided with side connecting 
mechanisms 13 with three non-adjacent side members 
of six side members 1 1 as connected sides, or a 
skeleton structural unit 20 is constituted to have regular 
hexagonal shape formed by connecting the apexes of 
radial skeleton members 21, comprising point connecting 
mechanisms 23 with the respective apexes of the 
skeleton members 21 as connected points, the adjacent 
connected points of which are paired. Twenty frame 
structural units 10 or skeleton structural units 20 are 
used and fixedly connected through all the side 




connecting mechanisms or point connecting mechanisms of the respective units so that an 
interior angle defined by the planes of the respective connected units is 138.2*" , thus 
constituting this spherical shell structure body with twelve regular pentagonal cavities. 
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^^^-mt Lx^mo)t^^mz{m<D^^m^=L-v 

Ammi)^(D^mt<KiMzmmop^n^t6:t^ a \zm^ 
mz^^t^^mt. mm^f(^^^mmL\^n^^^iz 
mitL5^^5\zm^t^^mt^^Lxi^^ztm 
mtt^mmmi^mmm^^m^j^jL^v ho 
[it^^is] ^tl^&lmm^ \zm^^mm^3--y h$ 

^affiigi- «y h(7)¥®(7)^f-rw^A< m.2^tuh^5 
izmmmz^^ts-\t. jE^nm^m^t-onwi^izmi^ 

[if 4] mtm^mzizm^^mn^^-^y h^ 
20flifflLx. ^#i§tijti--:/ h^. ^^mnmn.-y h 

izm^mzt^^^it. jE^mmm^tr:>nwL^\zmj^ 

mi^^mmizm^m^m^^^m^Lx. 

tiXl^^^^m\r^:L-y hO^SO^f-rp^^^^fifc 

iim^ 6 ] muimtK4izm^mm\mmz^i\ 
X. ^m^^miz^n^m^t/^m^^mmLx. i^^^ 
Hxi^^^^^m^^D--^ how^otjit^^n^Bmiz 

h m y Mi^^mt^z t ^nmtt^nmm^wm 



limrfBlf^«2(c1^^#*&miti--v h^. •f';|i^**i3 

moi^^^^mt^M-mm^tLxmiK ^^bmz. 

^m^B^if LT 3 IKTJi^'FBlfflmii^Iiii^^-a^ Y ^mz 

oyi^^u^itLx. ^^mmmitm^i^iz^^^^zm 
onmmmmwi^^^fti^^Lx. lo^icDm^5m3t^*A^b 

mj\\a>^mm'M^o)ici{SiLxw^m^tixi^mmmmiiL 
^mwo^mm^B^KiMz^-^L. fio±r cd^^ 
mzisii^^mmn^wouti^m m. imzm^^ 
{z^mLxjE^nmrnm^t-D^^nmrn^w^fim-t^ 

[if^^s] mmn^^Mzm^^mmm:^-^ hx 

l*SirSHif*^2lc^^#l&l»jt:LZi»v h$. ^Hx^tiS 

mo^^B^^t^mmn^^tLxmi\ ^'buiz. 
:&mA±y5\^JSLUT:^\^iz^'^m<^mt^^o\zm- 

m^B^i^LX3m(o^r^mmmmi;¥^y^^\z^^ 

L. 3{icD4^rBlfflmm8ii<*O^ti^*ti5Sy0 2iia)i^ 
^SU^:n^LT, #^rBlfflmmiiiWc-^;K-€^n2fli(0^ 

mmmmnj^w^m^Lx. ]om(r>mmr^m^ht6:^ 
tiiii^cD^^fS] Lxu^^hxi^^^mmmmn^^om 

iE^nr^^\!^^t'D^^j$mmw^Bj&-r^zt^nm 

\mmm^2izm^^mm:^--j tti^etis 
mom^B^^thmmn^wtLxmi\ ^'bmz. 

^t^-^m^ifLxsmo^mmmmni&w^isty^mz 

om^B^it-Lx. ^^mmmmn^mz^h'e^zm 
o9\'mmmm^{!^^m^Lx. ]Qm(Dmmnmm^it> 
tji^m 1 oigi^mmi^m^Ls mmm^ 1 \zm^^ 
mir^:L-^y hximtum^2\zm^^mri&j^-y 
h^. ^tii^tLsiiojiss^sii^^-r^mmiiii^iLT 

m^mn^^<D%m^BiitLx smo^mmmmn^ 
{^^y^mzi^^L. smo^mmmitmmwo't^'e 
tim^jozmo^^B^itLx. ^^mmmmmmz 
^^^ti2ma)9\^mmmmnm{^^^'^Lx. ]om(Dm 
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LxiE3s.nB^m^t^mmm':&\^^Bf$,t^ zt^n 

l*l(rlH«il^^2lci^^#*S«lia:i^*y ^ti^ti3 

mom^^^^th^mri^i^tLxmiK ^'bmz. 
^f^^^^ffLxsmcom^. B2. m3<D^m^mm 

mmiiti*$i3frY^^^(CJ^^L. mi. m2, B3(D*D 

Lx. ^^m^mmmmrjtmz^ti'etizmom^R 
mi&i^^^i^^mmm^mi&mznLxmmtm^)\z 

^m-^^^it^Lxm^o^mmmmni^w^f^^L. m 

Lxmzonmmmmn^mt^^L. mso^m^m 

j^w^m^L. m5(D:xi9L^mmMMtm^w\z{t. ms 

IS) IC 35) -5*£^g|J$^ L 5 COnsSfflmii^iti* ^ 

L. meo:m^mmmmn':^mz\t. msmm^m 
mM^mmw t (oisg^^ii A^ ^ m y :^f6] & ^ 
mit^Lxmeo^mmmi^Lm'i^w^^^L. ^20^ 

fg^Sii<iANbjgm+iH] y :^i^3(cfe^^^$p^^ urm 1 

mm^):^(^\z^^m^^^itLxm2(D^n^mmmn 
^w^^^L. m6(r>9\'iiSimm^mm.mz{t. me<D:x 

^^mmmmni^^tom^^m^i^^mtm^):^\^\z 
^^m^^^it-Lxmso^i^immmm^^m^L. 
Micm3cD3^ajfflmmiiii*ic(±. meo^mmmmn 
ytwt(7)m^^itf)^i^mm^)ii\^izh^^^^^iYL 
x^'bi^i^mmmnj^i^^m^Lx. 2om<Dmmmi;^ 

Pfi0^\^Lx^m.^hxi^^^x^^mmm{tm':&^<om 



t^5 0)^i^mm^m'&{!^oSLi&mm^^^is.iMzm^ 
mso^^tufflmmsiiii^tmio^^fflmmgin* 

(7)?5y(7)$^^^<t$-^'tL-t*tiiiS^Ls ao±r0fs^§ii 

WLmLxiE^nm^m^t^nmmi&i!^^Bf$,t^ z t 

iimtR\n mmm^Mzm^¥;^m\mo.-^y kx 
\tm^m^^2{zm^^^m^=i.-^y ^tti^etis 
m<Dm^^^^t^mmni&#tLxmi\ mi-m4 
(j)4mommn^w^. ^i^^tlm^^^itLxi><f^ 
<fmzmi^Lx&:^mi^mm^^jimL. sss^ai^ti 
iii*^ 5irML^r. ^m:^T^^m'7^wo-mzmE.t^^ 
xl^^m^<Dmmmi^^. ^m:$^mmm^m<:KiMz 
^omonm^tiii'^oizm'^^^i^'Lxm^Xo^^Lx. 

^t^t^iz. Ki^{zm^t^m:^m^mj^^om2<D 

o)^^B\zis[f^^m^m7&{^(otj:t^n^ m.i^iz 
m^mzmmLxjEnnr^mi^t^^WLm^ii^m^ 

[000 1] 

V \-^^m^'^t>'^^zt[z^^)f\mtsti^]2mmz^n 

iLi5mzmt^^o)x^h. 
[0002] 

m^<Dt$.m] mm<D^^\zi^i^x. /Uzftziti^m 

^^tta^tzisb. -m\zmiSi^mfi<m<K^miSL^m0 
su^nfixA^tTiLSo zofzib. zommitsi^^^'pm 

h=7<;^^^mm<Dm^<DmBiz^<^m^hx^^). wl 
tio g mwmiibit. n^z^mumm'^io-r) tta^ 

[0 0 0 3] <}.^mm(j)m^mtmmfmtLim\z^ 

tmm\zm^xmm^^ommzt^^^v^^o 
\z. ^^\zm^^mm&mm^v\t. m^i&^^om 
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[0 0 0 4] ^'^'^f^izni^xmr^ts^hxmmmic^ 

* - 1] K ^ 0 +^ X ^ g >^ I z t r ^ V n- - ; M t f (7) 

[00 0 5] :*^g!^ffi|git!^c;)iil5a)i[fft-4^:^;£i:L 
}^t. ^HMzm^^mt^OW^fj^^hhXi^^o 

mv:K^tmmh^i'^\t^m^^^t^fzi5b\z^ m^o 

^ffi^cD^H^ Wtl^-t CO 1 0) ^tiiti* <t 1) J: 5 

t^^i^i. ^m^mv:Kmm^^^iimt^fzisb\z^w 
(oi£ti'pit^^jtxmmti,m^^m^mzmmt^yj 
mtjiiim'^^itixi^^o ^fz. :k^t6imi^m^m')Ei 
^•cnxlrtL. zm^^m^mx^wimzmmt^mit 
^^v^mm'j&^^fimt^mmLfz^^onLmx^ 

[0006] 

[^0JA<^.^Uc^:5<!:1-^^gl] L*^L^f:*<b, CCD J: 

^tmmt^^^^hxtsi^-r. ^fzzco^oi6::xmm^:^n 
^n^^ummiz. ^^)mmzi\simx^ ^^oiz Lfz^)£i 
t^f£mm^tixi^txi\ 

[0 0 0 7] *i&0j(i. ^^(D:^mmjtmzm^±t^ 
r^m^^Mmt^fztt)\ztj:t^^fzt<Dx\ im^^Ris 
zizm^^mt. nmomm^m^t^m^ummo^ 

\t^^miko.-y ^^mmt^zt^E^tt^o im 
msiLXS^izgk^^mt. tmm^^itzizm^^fiAm 
m^-y hRit^mriStn-y h^mi^xmf^Ltz. m 

mt^zt^E^tt^o m^^5jsLif6{zgk^^BM 
it. m^m3x\t^\zm^xm(Dnmn^^<Dmmu^jf 
^)m^i^mi5}i^m^ti>zt^Mmtt^o im^y 



iSLissizm^mBMit. lm^^x\t2{zm^^mml&=L 
^y \^:sL\t^m%'^^=:-v h^fflL^r4^^$|gmii^^^ 
^icifl^itr s c i (0 pifig^c3tii3?|gti3t{*(Diaj5;:^;* ^ 
^.m^zt^^^tt^o %m^9'SLXsmz%^m^ 
\t. l%^^^s.\t2\zm^mm^oL-v hx\t^m% 
*y h^mi^xjmmmi^^%^\zmHiLx^zt 

t^o imtKUizm^^BMit. ^mm^ y.it 2 izm^^ 
mm3.-y hyiit^^m^:^-v ^^^mi^xmrnm^i^ 

» $MlcS^lc|fi^35:r ^zt OvumtjinWimjSkWOill 
^L^j^ii^m^t^zt^B^ttho 

[0008] 

m^m^t^fzifxo^m ±nm^m^t^tzi^ 

{z. imt^Mzm^^B^it. ^mm<r>ii^mt<iEj^nm 

-V hv^-ox. iM^ii^m'&o^-v Hts m^mmiit 

iMzi^^t^tztbot^-^mtL. ^m^m\z\tm0^m 
\m=L=.y h^f^^t^tzisbom^^mn^^^. 5^21 
j^^^tiii. KiMzm^^ii^^^mmj&D.-v hm 
mt^JE:^nmma)^mti<KlMzm^(o\^n^f3:t^ 
^{zm^miz^^t^mmt. ^^^m^m^LP^n 

^^^\zmtL5^^5\zm^tm^t^^LXl^^ 

zt^nmtt^toxh^o ^fzm^m2\zm^mBM 

mwat^-vhx^^x. i^^mni^zL-y hit. 

^t^tzubom^j^tL. m^j^'^zmoi^^^^-m 

tLx^m(Di^'^i^\z\tm(r>^^mi^:i.-v h^m^r 
^fzisbo^m-^mmm^i. m^^^mnit. Ri^izm 

^mti<Ki^{zm^(DP^n^t6ir^o\zmmmzm^t^ 
mmts m^^m^m^Lp^n^^mizmtLo^^ 
oizi^^tmmt^^Lxi^hzt^n^tt^to 

[0 0 0 9] ;iOJ:9(::t$^iaiiit^-^> hXlit^^tiii 

h^fitfit-r-scticcfey. mwzK^^^x^zt 

A<T'#. ^tz^^{zm^)Mi^i\sLmx^^:km<r>mf^mi& 
^^m^\zj{m-r^ztf)^-simtmmtmi^<D^mni& 
h^\t^^mj&n.=Ly h^mmthztti^v^ 

[0 0 10] im^sizm^mMit. mum^m^ izm 

^mmmzL-yha)±x<D^^j]iomm'^mn^ 

w m.i^tf^^^^^Km'mmzi^^^^t. is^s^ 

^A.\z%hmmt. HnKif^^2uoF.^-tmmiti-'y 
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[00 11] zo^oizmf^t^ztiz^^). 2omo)W 
nnm^i^^mmt^ztfi^v^^o 2010**^ 

it. (1) \z^^)i^tbhhho 

6 = 2 sin-1 (0/3I/2 ) (1 ) 

{BL. 0= (1 + 5I/2 ) /2T*fc^o 

[0 0 12] it5itis5(c^^fi8^(i. mt^m^msizi^. 
^nwtm^j&mz^i^Xs mm-^wtrnzt^if^m^^^^ 
^n^Lx. i^^^hxi^^^^mm^=L-y\^a)^m 

OtJit^m^^lz^itLo^^^^mtLs J^^$ti 

r. i^^i^hxi^^^^^m^=L-v how-motjitp^ 
n^^^izmtL5^m^^mtL. m^tstitz^^^ 

[0 0 13] ztiicc^y. 20ii(7)t$'M*SiiJ.-*:/ hx(i 

[0 0 14] m^^7 izm^^BMit. mt^tmmMz^ 

(D^ti^tim^)(D2m<Dfi^^^^^Lx. ^^^mmmit 
mi&mz^iti^itizmo^ymm^mniSkw^^^LXs 

^L. E.'D±x(Di^^mzm^^mikmmt^<Dtj:t^ 
m.2mlzm^mz|^mLxlE^nm^m^t-D^^ 
nmmi&^^Bf^t^^o \zLx^^J$mm^wom^y5 
^^mf&t^tov^^o ^tzm^msizm^nrnt. 
tiimm^uzm^^mmj^=L-v hximmmmz 
{zm^^mm=L-vh^. ^nx^hsmo^m^^^^ 
t^m^m^i&wtLxmiK ^'Osuic. £:&f4±;^ifi]& 
xsTy5\^\zf^^mmmt^^o\zm-(D^ibmmmn 



?^j:-ri^^^ m.i&izm^mz^^LxiE^nB^m^ 
Hflit^.^ $«tfi£-r * 1 0 -e fc ^ o 

[0 0 15] ZtllC^tJ. ^M(7)|$:Mmiti-'y hX(* 

[0 0 16] tmm9\zm^mmt. m^im^Mzm 

^^mmi&::L-^y hXlimHli^«2 (z^^-tl§miti 

-'vh$. •tn-f*i3<ia)ii$^^$^-r'5m<4«it*t 

w^mt^^^izm-o^ibmmmn^^^^WiL. 
^^ibmmi^m^ii^o^i^^^^it-Lxsmo^mmm 
mr^w^^y^mz^^L. smo^mmM^mniti^ 
oi:h'etim^)0 2mom'^^^itLx. ^^mmmi^i 
m'Amz-frti^itizmo^tSimm^m^w^m'^ lx. 

m^i^mm^ \zgk^^m\mo.-^:; hx\mmM^m2 

o^T:^fS] izm^ wi^mt {zm-(D^'bmm^m 
iii*^iBSL, ^^ibm^mm{!^(r>^^^^u^'ffLx 
smo^mmmikmj^^^y^mzi^^Ls smo^m 

^^mmmmwj&mz^H^ti 2 m(r)^mmm\tmit^ 
$ig^LT. ^Qm<Dmitm':km^^u^m2<Dm^^m^ 

mw<j)^^^oi^^^tm2(j)^mn)^W(DEi:^m<o^ 
mmmmn^i^o^^^^of^^^t^f^^LXs lomo 

L. ^mmmi^p^(Di^\^Lx^m.^^xi^^9^mmm 

38. 2&izm^^\zisL^LxiE^nB^m^t'Di^mm^ 
{^mj^t^ ^5\z Lxn^mi&i!^<j>m^yim^mmt 

[0 0 17] ^M.<D¥t^mm'j&:r^-J \^^\t 

^^m^3,-^> h^mi^xmmm^i^^^i^izt^m^iz 
m^^x^ztt<x^^o 

[0 0 18] m^^mzgk^mm. t^mmt^Mzm 
h¥t^mm'^^-'y hx\tmmmm2{zgk^^mr^:^ 
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m 6 0:m^riimm^m'i&i!^^^^^f^mmm'miz 

b SB#tt (n y :^fsi ic i> j^^gp $ ^ L T ^ 1 (Di^i^fflm 

mnmw^f^^L. m2(7):xf^^mmm^mj^Wizit. 

a);^IS^rp1fflmi5^ii(*(^ii. m2<7)t;[)^4'rBlfflmi4tS 

mmw^mzit. m3(D^m^mmmmni^i!^t<r)i^^ 
^m^i^^mm^)y5\^\zh^i^'^^^ifLxm5o^ 

\z\t. m3o^mw^mmmri^i^t(Dm'^um^^^ 
St 0 y \z ^^it^^^^^ Lxme (D^mmmmni^ 
fr^s^^L. m2a)9\^ii^mmmnmmz{t. m2<D:x^ 
^mmmm%i^wt<Df^^^^t^i:,mti\s\^)y^i^\zh 
^^(^^^^ifLxm^(D^lhmmmr:^^t^^L. m 
^o^mmmmmwizit. m^co^m^mmmmm 
f* t o^^^m^ b smt (Hi y :^i$3 fc ^ j^^se $:i> l 
x^2 0)^ihmm^m':&{!^^m^L. meo^mms^w: 
m^mzit. me(D:xf9i^mmmmmwt(D^^^^{k 
f)^h>&mm^)y3\^\zh^i^^B^ifLxm3 0)^mm 
m^m'Awtf^^L. mzm3<om\^mm^m'Amz 

:^^\zh^m^^^it'Lx^ibni^mmmmw^t^^ 
Lx. 2om(Dmi^m'itm^^tii^^m^^m<ommm7& 
w^Bf^L. mmmw:kwo^\^Lx^m^^xi^^di 
^^mmmmmwomo^^&^^Ki^izf^^L. ^ 
fz^\^Lx^^t^hxi^^^mmmi}LmjSkw<Dmi&m^ 
^^^KiMzm^L. ^tzm^o^thmmmrit^tm 
3 (D^mmm^m^i!^(Dm7iim^^^:Ki^\zf^^L. 

i^mfi^^u^Ki^izm^L. m3o^thmmmm^t 
m 1 (D^mmmmnT&w<DWLmm^^^:KiMzm^ 

m^L. R'o±xom^mz^\f^^mmnj^^<DUt 
mn^ m.2mizm^^\zWL^LXjE^nm^m^tr^ 
^mmj^^^rMt^^^izLx^mni&^omiLiim 



[00 1 9] ztLiCcfcy. ^m.0mmi&:^-y \-:siit 
^mn^zL-y h^mi^xnmnmw^. j^^mmzs^ 

[0020] m^m^ i iz^^mm. ifriBSt^Ji ^ izm 
^¥t^mm^=L::^y h^itmmmmzizgk^^mnj^:^ 
-*yh$, ^ti'e^3m0m^^^^t^mikmjSk»t 

m^^^irLxvci^'i'</mz^ft$Lxm:^mmmw^ 

^wo-mzmmtstlXl^^m^o)mmJ&{^^. 

o^m^om-^^^m^t^tmz. KiMzmmt^m 
:^i&m^W(D^ 2 <om^m^\^ tm3 om^mm. 
Rxsm4<Dmmn^wm±^Ki^\zm^u^^Lx^h 
^etimmL. R'o±x(ot^^mzis\f^^mmmw(D 
tjit^^n^ m,2m\zmm^\zWi'^LxjE^fkB^m^ 

[002 1] z<D^o\z. ^momi^Lm&wt^i^ts^m 

{zLxi^^<Dx. ^\z^^iz^m^\zj^mr:&{^^m^ 
[0022] 

[mBM(r>mmoBm] mz. nmmm\z'^l^xmBMt 
HKD (A) \t. :$:mM\zmi>j$mmmo)mf^ 

tmx. Eiio (B) it. ^mo¥!:mm7&oi-y Y-^^ 
mLtz^m^Tjktmx^^o m^o (a) iZTr^t^mm 

t^fzisbo^^f^^mnt. mcmkmrnm^zL- 
V h<DmB^m±^i^m^i^im^'r^fziib0). -ofc 
^om^m 1 izWiiftz 3 momm^mm^^ t bSti^e $ 

^otmmzi^m^tihti^{t:$^m^(DmmoBWi^^^ 
iz-Di^xit. zzxim^Ltjii^ 3m(omm^mm 

it. m^o> (A) {ZTFt^oiz. SLMcl^y^^ct^c 
<. 3m0m^^\zmmth.xi^x. m^o (b) (c^ 

p^n^s omt^i^ mf^^xoi^i'M^onmzu^ 
L. mf^^hfzmmnmzL-yhm^)^/ufz^) (i^^ 
om . w-wimzjKiftz^) mn mm t^ztt^^i 
mxh^). w.izf^^:id^^x\tm^^muy-j^^wz^ 
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[0 0 2 3] 1^120 (A) 1^. mc<j^mmi&{^m0m 

irstmv. 12120 (B) It. ^mo^mw^^-v 
mmLtz^m^TFLxi^^o 12120 ca) izmt^mn 

^^m2ii^^tj:m'i&±(D^^^t'Dxi^^!i^mt<^h 

^<DBik. ^nUiiiz-Dl^Xit. ZZX\t^^LtJil\ 

smoa^^wtmits mzo) (a) (c^-r<t3iz, mm 
t^2m(r)m^\z^itLxmtSi^^. mzo (b) izfjk 

0)t) . ¥^<^lzj3l(ffcy (1^^ 180Jt) t^Ztt^Sl 
yp^^ 138.2g-eS^t'5Ci:A<prffil::Stfi!c$JKri^ 

[0 0 2 4] mcD (A) IC:T^Lf-t^3^miii- 

•:;hlO<!:. H2C0 (A) (C^L/ct^^tiiia^*:/ h20<t 

I2i3ic*-r<i:5(c, lEi^m^m^^^mt^m^m 
'&m\t. ^iifpmjtsB3iic^raps-egsitib+ifc3ti0 

h^<nt\^. C0m^imii^*3O^fflL^fc^^|gm 

thfz^o'^^^iimwm^z'oi^xmMh. 
[0 0 2 51 ig!4(i. '^mmm.w^fimt^fzih<o^ 
^mm.^y^u^^^mzmm\^fzmxthho z(r>m^m 

ji^^XNli. c|3/i>fflm<i^iH*ANlc^PtLTa^mmiii 

WAH(Dzm<Dt^^m%^it\.x. ^ti^timmwikw 

^^fUmm^m^^Bt^A, BN2&D:BN3i:LTi£ 

mmw^^^<nm^\z^m\.xi^tii^3%^}(j>zm<r>^ 

^«8m L T^1.Sifflmi4«at (* C N 1 1 & C N 1 2 

3j^u. 4^rBifflmmiiii*BN2(cfi4^»offlmiitiiS<*A 

•C^^fflm<4«tjfii*CN21&U:CN22$)il^L. ^Ni^ 

^^\^xi^ui^i%^) zmom^mn^i^y^x^mm^^ 

*SiH*CN31&i;CN32^^3^^^Z<tlCcty. ^SfiE^ 
N11^CN32. Hll^mi±^]if«:CN21^CNl2, IkXS 



HlSfflmi4«5S»C N31 i: C N22i: L. 

)i«^Mr^is^^ti^^mmiin*0^f^i^^*^ 138.2 
^ttii>^o\zm'^ify\zWL%t^zt\z^^}. imm^ 

[0 0 2 61 lasii. ^m&mitw^^mt^fz^om 

iii*:XS(i. I2]4[C7FL/c^iS^tiiI^*:XS$60]t[E]|E^ 

LTism<a«tJi»AS(D3^0i!g^i^«t$^Lr. -^-ti 
^i^mmmm^f^mmmmWBS ^ . bs 2Su: 
BS3<tLrY^t^lC3ij^L. 4=FBlfflm<4^jtt*^BS 1 

(c(*4='Dfflm^4m^t^*As^0Si^$lcffifflurl^^^l^3i 
y 0 2 ncDj^^^m L x^mm^mmw c s 1 1 & 

tj:csi2^jI)^L. 4^FBlfflmi4miti*JBS2lc(d:4=iOffl 

ma^i^tt^A s-s(D3iig(:ns£ffl LTL^^^l^Ji y 2<i<7)is 

L X^mmmmW^W CS21Zit/CS22$^ 
l^L. «4^FBlffim{4^iii<*BS3irii4=iC^ffim{4tiji<*A 

x^mm^mmwosz\ikxscs22^m^-t^ zt\z 

m<i«t3t**:CSlltCS32, niifflmi4«tiii*CS21<!: 
CS12. -8LXS^^mmmnikWOSZ\tCS22t^^ti 

y. jilg^iiiftXS0ff^^^^iE£^Jf^SRI^^^,o4i^|9[ 
[0 0 2 7] ^6(i. ^ISti3H*^ffM^^fci^C7)ji|g 

mii1*XNS^¥®Jbc(CilgaLfc[21T-fe^o ca>5ijg«t 
JStt:XNS(i. I2l4lcntLfcailS«l5fi<*XNi:ig5lcjr 

L fcji$s+iit0: xst^mi^ x^xmm ^ t cor- ^ ^ « 

tUiO-^. S3igtgit^XN(7)SSag(7)H3^fflm<i=^ittt: 

c N 1 1 ^ 3isi$m^i^ X s (f)^i&^(j>9\^i^m^^mm.w c 

m^^oswow'&^om'^mnt^itK.xm^thz 

[00 2 81 ^ur. ^^^s]LTi^s^:^^Tt^^n^fflm 
mi3t*cNii<i:CN32. i^i:<^i^fflmmiit<*cN 
2itcNi2, mc<^m.mm^m^wcm\tcH2i, 
^c<^ummmmwosutosz2, w[c<¥^m.m 
m<im3ii*cs2i<tcsi2. mc<^umM.mm'i^o 

S31i:CS22i:$^tL-etLlS#^m$^Lrie^L. IE 

fcmmi3t<*CN12<!:CS32. mmiiti*C N21 <i: C S 
31. ^m%ikWOH22tCS22, ^mW^WOHZ\tC 

s2\. m^m^wonntos\2t^. i^^<r>t^^mm 

w<Dt6^t\^M^m.2fi.tt6^^^o\zm%mzB.^-t^ 
zt\z^^). '^mmwxusmm\tiE^m^^^^ 
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y ^AjVi\simt hzt mm tfih. 

[0 0 2 9] 1217 (±. nnm^W^UlSLthfzihO^^ 

jiftN (dig s<D 3 mo^^^w^^if L x^m^f^m^ 
{4«3t<*Bi. b2si;b3$3Ii^l, ^m^f^m^^ 

tt:cii&t;ci2$)ij^L. aift+rafflm<4«3H*B2ic 
0 ^^^m ^ u r 4^ rpifflm^amit c 2 1 a i; c 22 

L -c;:>iia Fpifflmmiit**: c 31 a u: c 32 ^^n^-r ^ o 

[0 0 3 0] ^fc2fel9;*rafflm(Si«t3fii*Cll(C(i, tDS 

4^rBlfflm<imiti*B 1 <!:03|^^S!5(4A>bSB#l+(Hiy:^!S] 

L. ^:9?i9:4'^iffimiimai(:t:ci2(=(^. tg^^^r^ffimis^^ 

iti:$:B 1 to^^^^t^hmm^)-f5\^\zhi>^^mm 
^it\^x^mm^mmwon^m^\^. ^^^^f^m^ 
mmwci\\z\t. ^m^f^m^m%^'s^B2t<D^^ 
^^t^i^Kmm^)^mz^^^^m%^iti.x¥^mm 
mmiii<*D2i^^i^L, ;:Ji^^rpifflmmiit<*c22(c 

:^f^ ic § L r ^!Sfflm<a«i52c<* D 22 

ill:!: B 3 <i: (7)j^^§^J^i/)^ b SB#tf lel ^ :^f$)(z fc^ j^^^ 
^^^LT^itfflmi4miti*D31$5i^gL. 2>Jlfi:4=FBlffl 
m{iM3tft:C32(C[i«)PS:4i^fflm^^3&{*B 3 ^0)1^^ 

um^hmm^}:^mzhh^^mm^it\.x9\'is^mM^ 
m8jt»D32$5iijg-r^o 

[003 1] ^fc. ^Mifflm{4«tai<*D12(r(i. dLfSL^ 

Wim^mw^w cnt o^^u^t^ y^^mi^^)-:f5\^\z 
^^^^mn^i^Lx^mm^mmwB ^ ^m^\.. 
¥t^^mmmii^woii\z{t^^^fiimm^m^woiit 
(D^'^^^t^y,^mm^)i5\^\zh^^^'^mt^itLx 
g5tiifflmms3t**:E2$m3i^u, ^m^^mmwDzi 

lcl*?)^lft*rafflmi4«lifii*: C32i: C0J^^aj{4/>> bSB#tt 

m^}:f5mzhi>m'^wm^it\.xm\^m^mw^WB3 
^m^\.. mz. ^^m^mwAWBZ[z\t^mm^^ 
mm- D 32 1 <oite^sp<4 A^ b m+[si y ^isi ic & ^ ^s^^ 

[0 0 3 2] ^LT. ^rS]LTi^M^tLTL^-?,;:>:IS4'^fe1 

m.^in.xi^h'^^^mm^mwitwont c2i <t 

<*C22i:C31,l:$^^^L. ^fc^^lSjLTBeS^^txTL^i^ 
ni^fflmm»iH*D11i:D12t$3^^t. f^i:<*t[6lL 



TlBS$:hr L^5^lSifflm(4«3t»D21 1 D22i: 
31i:D32t$3^^^'5o Mlc^HSfflmmSii^Dll 

tP^^t<\ 38. 2JS i: § cfc 5 lc@SM(cSt^-r ^ zt\z 

^f-Trtft sicifi^piS4"Siettsiic-r -5 z t J: 
^^^^Iii^*xA^b^i:^^s«t^i^**^Ffys^-ellRft^ 

[0 0 3 3] ESI*, mmm^u^-thtziiio^o 

w^w^wz^w^mzm^Lfzmx^^. zo^mn 

[0 0 3 4] r^ft:>*>. 4{i0mmiit<*P 1. Q1, 

R 1 . T 1 ^^^mm^itLxv^^^mzmm\.x% 
1 c7)g5jj^i^mji»u 1 $jf$/?g-r^o mmzK^xAmo 

mmnmPZ, QZ, R2. T2T*^2(DS:*:Slgm 
iii*U2^. mmMji^*P3. Q3. R3, TST'ieS 
C0l|:$:3i^liit^U3$. m{^li3g1;|:P4. Q4, R 

4. T4-Cm4<D3l*5l3|^fl|ji{*U4$. m<4ffi3t(*P 

5. Q5. R5. T5r*l|5a)g*3l^^iJH*U5^. 

5(7)-aS(::lBg*;fxri>^mia«lii(*Pi. P2. P 

3. P4. P5$, (§5iii-'S^s*^i^^iiH*A<i:iMc 
L. 2o^i(Dm^afitJt(*:A^b3&:^¥®ttE5iJ05i^$«tift^*: 

[0 0 3 5] -^-LT. C(;)c*;5lC^ifiJcUtcjlJl^tiit^*Z 
miii*P1. P5$3^^titi$^LT2|$^t-^« :J3^t^ 

■e. ^ 1 0S*iSi^«i3H*u 1 a>mi48tii»R i . t i 

m2<7)S;^3l)!^mii<*U2<om<i^iii*Q2. T2 
i:^-^ti€niS^U. %20^:$^immm\J2(DM.^ 
«tiiftR2. T2<S:. ^3(DS*ai^«tiiftU3<Dm<4 
mii*Q3. T3i^^;K^*tll|g^L, m3CDg*^3f$ 
miii*U3(Dm(4mii^*:R3. T 3 i: . ^ 4 CD^;^:^!^ 
flt3H*U4om{iliiti*Q4, T4<t^-^-;K-?;K3e^ 

L. m4(Dg;$:ii)IStiiH*U4(7)m<imit<*R4. T4 
mmSat**R 5 . T 5 ^ . B 1 <7)S:*:3ilSSmiH*U 1 O 
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m^'ftLxm^tsh^^M.^m^wo>t6:t\f^nf}< 138.2 
mm':&^ z ^mj&t^^s^^mmi!^(otjit^fk ^ g s ic 

[0 0 3 6] I2l9li, a3Sgm3ti*XNSX{iS3^mit«^ 

xjL\tm^m^wz(D±x<D^^^m^m^^mzth 
tmz. ^mmmwoutif^fkt: m.imzm^mz 
is^-r ^ c t iz^^xmmtsHtznmmj^mo^Tjktm 

fey. ^a)mmz\tiE^nr^<r>r^ij^^t'onm<D^m^2 
mm^hxi^^o tjiis. Azitm^mm^TT^Lxi^^o 
znxii^ommmmmxs^mAiit. mi)t'<^^^om 
xmt>tixt^i^L. ^^<D^^xt^i\ nmm^i^ 

m^otjiti^n^ m.imizm^mzwLm-r^ztiz^ 
-oxm^^h^o 

[0 0 3 7] ii$S4iii<*XNSXIiil3^miH*XXIi^ 

mnj^i^z<D:^x<D^^^m^mf^i^mzLx. 
mi^wo^j^tp^n^mmzB^tHMt. i^^i^^Ui^sLti^ 
r^^tt^ztt<x^^. m^it. ^m^mwxxits 
mmzyfkt^ 5 (ciEES^a) 4 ^om^^^ y is^T± 

bJfi:^. J\^»(Di^mm^B^^ztti<^mv^^). 

t>i^tzi3iSLmmmi^^ztt<x^^o uii. laioicfc 
fe-So Lfzt^-ox. iHsLmmit^^^^^izm)'^^ 

[0038] 

mBmt^mi \>j.±mm<DBm{zm^i^xm^Ltz^5 
(c, ii^^ist;2(c^^^0j(Cci:ti(#. wimzm^iL 

x^ztt<v^. ^fz^^\zifT^)^^i\SLmx^^:km(D 

mt^m^w^m^izBmt^ztm^tji. t^stumm 

tt^X^^c ^fzim^3Rl^4\ZW.^mM\Z^tl{t. 

^ztti<x^^o ^fzm^msRUeizm^mmz^iti 

h\z^^)Mi^i^m-rhztt^x^^. ttzimm 
7RU8{zm^nmz^ti\t. ^go^iMmjii^*:^ k 



-•>h$fflL^T^3^l6«3ttt:^. ^^{zt^mmzm^^x 

^Ztt<V^^o 

[01 ] :*ij^i«ii^s*$:3jfiffijti-*v ^ommomm. 
[02] :^^Bn{zm^^mw^zL-^:f homt^o)!^^. 

[123] l2!lRi;i2l2ll^Lfc«:tamji:i-'y hXttfl* 

[04] :^%B^(=0g'&^g9[m^i*$ff$^-r^frtf)(O]ii^ 
m'iiki!^o)m(Dmm<omm^w^mzmm Lr^-r0-ea& 
mi&{^<Dma>mm<DmB^^mmzmmLxmtmv^ 

[07] *^0^lc<l>Si^|gm3t«:$ff^i?)c-r^fcA603li^ 

[08] *^0^IC{l^i$|Sm^H*^ff^^t'^fcA6a)^J^ 
[09] 06X140 7X1*0 8 lCjFLfc3l3feffljfi{*lCcfc 

y ^ titzJ^imm^twomm^TT^trnx h ^ o 
[010] :^mmzi^mmmi&W(Di\sLmmo)-m^7ri 
■r«iBS0-efc^o 

[^^c/)!SiB^] 
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